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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve frequency 
utilization efficiency by composing an MIMO channel by 
a plurality of transmission/reception antennas for an 
OFDM signal transmission apparatus that is used in 
wideband mobile communication or the like. 
SOLUTION: A transmission subcarrier pilot matrix 
generator, and transmission pilot signal configuration 
equipment are arranged as a pilot signal generator in the 
OFDM signal transmission apparatus. The transmission 
subcarrier pilot matrix generator generates a matrix 
other than a single matrix where a determinant does not 
become zero and a matrix of the complex multiples of 
the single matrix with a transmission pilot signal Pimn at 
the m-th symbol that is transmitted by the n-th antenna 
in the i~th subcarrier as constituents in the m column n 
row. The transmission pilot signal configuration 
equipment inputs a constituent at m column n row into a 
multiplexing circuit from all Pi as transmission pilot signal 

constituents (pimn, p2mn plmn) at the m-th symbol in 

the n-th antenna. 
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(54) [&m(D£m O F DMlfMSB^it^O F D MM^S^g 



(57) [^$tj] 

[gtt] l£«^i&«:ffim*i:lr^lxrffiL^ti^O 
B± S it * C <!: * @ (fl £ f &o 

(pi mn, P 2 inn. • - • P 1 mn) t LT£S<t 




(2) 



ftffi 2 O O 3 - 6 O 6 O 4 



p ^ ha^ssati / w p 7 m**4»t , toe© 

7 s — * £»SS<D tti * 1? ft § N £&<D OFDM >7tf ;U <h 

tt»aibsiKa)N»tta)UAi=tt«$h««fe7 
ffl**»asiR»ics»r-ssaaa*st. mean 

OFDMitafigli:, 

aa>H«*««#*««r fiTEOJ§;& 

tmNa^aaT^^WENarcsar^-J-co* 
«S@ ( i i±i ju± i iaTos») a>-9-:7*-\'y7'i::fc 

l*Tff»ENffl<D/<-<P V hm^<DNisZs7$J\,&^mt-? 
^NxNO^JSi fZ*hTi>&fT*IJ (Si )-1*tt» 

Mtt»tt*NS«fl>980FDMBtRi . R 2 . 

( r I i % r I 2* • ' ■ r I m ) fcttBXfrMMUl 
tti* (Si ) "I J*i:-5f9^>t7i, 

•v>-b^aj* (t'i % • • • t < n ) * x t>ml 

EN^tt<7>2lfiOFDM<i-^(D i SBCD-^^V'JT^ 

mm$.# ( t • t „ t i 2 * ■ ■ ■ t i n ) o>m® ■ fit 

«« lil*t*«M«tt*0 F DMflf sbsi^& 
fil^UOF D M«*e*S»|Z J3l*-C\ 

KTEO FDM(|«Sfll8ita)fre/<'r p v hA«9R» 
£ Lt, 

*>Jpi IZttLT. ^TCDPi A^&mfTnMaa>A#S n 
# (p 1 mn* P 2 ran* * " ' . P 1 ran) £ LTltlE^S 

c t z nmt r a o f d MireaftSK. 

lcSt*T. ±toaff?*t'J7/WPyhft5!ll:ti 

it*a«/<-r p* Ma#*#pi Bnfl)fa»fflA«±rra- 



■cfcifTM-cfliaf i ess<z>o f d Mii^sm 

Silo 

[R*313] am-9-7*+<J7/WPy M¥«**» 

ftra>KK^iKM>A f n— e«F*0!)^iift« 2 ^011 
aa>*-c«i*s*t*a«/W p hi/>*;u*«ua-r4 

^?**y7j£#<DJfl'&-C?fc£> I It1 MG>»#2I«/W 
P^ h-»7BiUfrMB**flfe*-B:*jS«/<-r Pty hi/> 

tt*iS«/<-f P* Kv>#/U^JBfc£t/fr^JBCD£T 
(DS* LfcfTM - B (Dfriz <fc tj ^-ca)2lft-9- 

U p v KflWfrM *aMI-fr^** U 7/ W 

ataffl/wa^ he/>#;u»#K*»*»-*-«»*a 

1 IBSOO FDMflfaiKI. 
[flt*H4] *7**y7TMtafTHMt«::&li 

« T?fr 5 RsfciS 3 Et£(0 O F D MMaiSl. 

s * & titz ©a g in k it m-o> v > £ ta y >s 
uafrr *a«/<-r p v h «4Mta«£4rr «n*a 1 
-»*js 3 coi^-r^ 1 *c:Etta>o f d Mi«ans 

go 

[RX«6] N^gt (Nl*2J2L±0>«k) ©aWf*- 
^*#^N»«l<D-9-^-VyT»3b< I T'fc^OFDMi/ 

>*>n^«»r«^-**a»t. NattoRAo/w 
itrEN^ao/^-fp-v hfi-^t^^a^bt-^^s^biHiB 

fc r K»fbGIB0!)NXttottAlctt8l$«i.«xaX7 

-uisast, inBnx^-ijzxascoNXtta) 

OFDMii^iSlt, 

«*a»i=**t**t»«i**u*Ka7-yxjE»»fc % 

BE N CDSimT ^t 1 *■ t IITE N gf|7 

ill ( i 1* 1 &± 1 feiTOSS) (D-9-^^vync^ 

l^TlTFENfiCB/WP v hft^CON 
^NxNOfrJUSi |Z»-T*ffifTW (S« ) "I £ft?f 
LTE@-rS^fTfU;1im«i:. IHB©»a7-'Ji«* 

So>ai*-efc^NSSta)SAOFDM<i-^Ri . R2 . 
• • - r n o> i *BcD-9-^*-vyra>«^fiE» 

( r i t . r i 2 . ■ ■ • r i N ) t ffTEi£fT5IJ;1iS:S§ 
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as* est ) -i $sc^*^>t7i:, m=?&*r 

■V>-b7iti* ( t i t „ t ' 2 * ' ■ * t ' N ) A^flJ 
SBN&»7)2£<lOFDM<I-S|<7> i SgCD+r:?** 'J TO) 
fl^/$# ( t i ! % t i 2 . ' ' ' t i N ) • 

«$aiat4aBs$*t40FDMatg«8i^b 

i***iioFDMfi#fiasii:8L\r, 

O F D MA9aA£aa>afT&ia)M»J: Lt, 

It* i SiCD^^^-V'JrcOn^@<07'>«x^COmv 
>*;bB0)9««#r i mn £mfTn$lJ<&j£#£-t*N 
fTN5)Jcoa<ltr^** 'J □ hfr^iJ P R £fcb*|-r 

KM'<<f □? h«-»frStt*rt»ttS*PR i tafe«*^ 
^YU7/W n 9 hfll#fTNP I ©afTM*****:: 

fci=«fcy i #aa>^^*^uriz»-r*miBN«(Da«' 

M^**1*?*V'J7eaBa*T*US I £ft$JU *<7> 
a£fT5iJ (S i ) "I *tf****:?**y7Ti»*ll«fT 

wawwsjUB-r * c £ t««it*oF d uim^&m 

SI. 

[»*^ 7 ] g ;na y a Lat**ifca«/u 

>*;U#<0/W p ^ L-C&aaB9llHM=>l* 
[0001] 

fi:iff3te^Tffi^^4x*lISa^»»ffl*a (ofd 

M : Orthogonal Frequency Division Multiplexing) fg 

#fia««a>*-et,. **iz4sa<&affi7>^£«a<B 

SfiTl/T^SJll^TM I MO (Multiple-Input Multi 

ple-Output ) ^;u^et^-r*cticj:ymsM>5: 
s»a*jjfi»*$ajtM-* c £<&-?£* o f d Mti-si-ai 

flgSfccfctfO F D MflrestASttU:**. 
[0 0 0 2] 

ivt*o&$n iKttttraitaaicisitTi*. wft«a 
micfeit*Nr;u^/<x^x-i;>yEajgTi3fct>T-S 
uK;u©a«aH*«t»-r*fc«>oHa«as?tt^x— 

^bSH*fcAO)S»»f»Jffla*(7>|fi3±»A^S-e**, 

$SiMzil3H-r*^^^ , J7»l^©JLT. sr;u^^ 
+ 'J Tfc&^fT^ O F D M*a*<ai t,*tr l** 0 

[0003] aaafflfflawoG^^ottaj: l 
ti*. ttB©a«7>^fcttaa>fi«7>T-^tffl^ 



#a«r & 0>a«a#£#« it m^c 
■r*c<hicct y. afi7>^o!>a/£it***ju£ifin 
*tK Haawffla**iFi±aF-e:**a36<a**nTi^ 

*o 

[0 0 0 4] O FDM^|:fcLNtM I MO?**JU$ 

»ft»«"r*cfcftRr«tr**tttiax*ftrtx* 

(t$Si2001-1 09679 ) o OT, tt*tt»lZi3lt*M I M 
OT**;U£m>fcOFDM^a&gSO«/££. M 
1 0(D^P*^BI*ffl^t»fflt4. ttafcttWlZftl** 
OFD Mi§&3ISgll OFD Mfl«fi2K1 1 t O 

f d Mfi^-aiiSS 2 ** &flME34i*. 

[0 0 0 5] O F D M«#a«K« 1 14. 2JU±(DlSa 
NHlCDi£{i7>^:M - 8-1~1-8-N£. &3HI 
TV-r^l -8-1-1 — 8 — N izttJS L*:K»<Z>/W 
hffl#Pi * P2 * ' ■ ' PN **±-r*N«0!>/< 
-fP-v hfl«a±«1 - 1 - 1 - 1 - 1 -N<br. £{1^ 
— $Ti . T2 s • ■ ■ Tn S^OFDMi/>^M 

i . m 2 . • ■ - m n irfta-r*7— i £^»3li -2- 
i - i -2-n B/Wav Kfi^tf-' S>Kftaoo 

m***a<k"r*Nfflo>*a^iHi»i - 3-1-1-3 

-Ni, 

[00 0 6] K^M^fc(ali»a>a3*lcffi«S*t*Nfi<7) 

waa^— uxjEtsai -4-1 -1 -4-Nt. 

aa^— «j xa»»a>*-a::#a<Do f d m 

-f 5 >y£{ftte^**>>/K/u* <f 5 >y^Si - 5 

t. ttxaa^-'jxaaa^uA^aaaaarcaa 
t«Nia)aftfflflxsxMi -6-1 -1 -6-n 
tta«ffiaaaKaaa)^ri=ftaa>saa&fi4 
««ie-r«aafflnaaa«i -7^&a***v*. 
[o o o 7] ^r— ^m-^-T! % t 2 . ■ • ■ T N 

1=14. a««-eP«B*i:*fc«>l3i&a3S^ijr>^;u« 
rt<^ttmn£;KTl>*£<B<t#**o *fc % /W P > h 
«#Pl • P2 • " " PN l40FDMfl^a^SM 
2^ft/UP7 hfl-^Pi % P 2 . • ■ ■ PN £1^1= 

[OOO 8] i*<<Uy hfl^-0)^$iai 1 ic^r 0 - 
^r. oFDMfi^ati^S2i4. N{@cDa^ir>^^-2 

^afl7 r >^^-^2- 9 - 1 

-2-9-Niz»«**t. aaaaaa>a«a*£an 
icis Lfcsaaic@aKaff»-r* Naa)5«fflssea« 
»«2-i 0-1-2-1 o-N<b, ^aftffl^^aa 

^§&2-1 0-1-2-1 0-N<7)^rrir^ao>^^ 

a«4«ttie a r«fiaaaaa««2-i 1 
[0009] m§:mmm2L&&&®2-i 0-1-2- 
1 o-N^^codi^^Ha^-'jx^-r^isa^-y 

2-1-2-1 KSS7-U 
1*882-1 2-1-2-1 2-NA^<Dm;fe<i^a) 

tteo f o MBtaffl8Boaa7>f 1 1 . 
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P2 . • • • pn <D&mm^ (jaT. g(t/Wp?K« 

1 3 

[0 0 10] 'JxS6«»2-1 1-1-2- 

1 1 -NfriE>aJ2]£;h.&gfI/W p? h{i^<b. 
g(0-^^^'J7^ic. ^0FDMfi-^2lfiS@a>i2lfi 

-coy Kfi#a>a«a«i:tt« * atii-r * c <t y » 
&*t*e3tBBa*tf» ( fc-r4NfTN5ua)fTWsi oaf? 
m (si ) -i*ajtLTE«r*sEff«att»2-i 4 

[0 0 1 1] N1®(D^S7— UX^^§|CD£lS*T*fc^ 
SfE^r — *<I^Ri . R2 . " • • RN **&»&*L4 i 
SgOi^^-V'jr ( r i i „ r ' 2 ^ ■ ■ " r ' N ) 
lc#LT* KafrMMHrcftftfeafrH (si ) -1£ 
JBl>T* ( r i i . ri 2 , • • ■ . r ' N ) x 

#*-V>ir^2- 1 5t % K^&^^-fe^ CD 

5ofdm v>?p;u* e ^ h5uicx»-rs«iii* 2 - 1 

6-1 -2-1 6 -Nj&*£8tJdt**l& 0 

[0012] tt*'a>oFDM«#aa«aa(=j3L^r 

I*. OFDM«#a««lit8l^ aflMJMM 

• 1 - 7 ic * y *a*JMMkKJMi 1 -e- 1 -1 - 

Si7>ft1 -8-1-1 -8-iMj^e>|^-<DJ§3Ma 
a>*tt««*attr«. ttot, OFDMfi-^smSM 

2fllCfilvC* 4S§7>ft2-9-1-2-9-N 
liS-adTV-x-M - 8-1-1 -8-N;b>t>(D{I-S|£ 

H-aaauiTaflM-*. 

[001 3] cft&aa^ttffliiiHzfc^TttEiM::^;* 
m+kttW* ttX0>oFDMA«aattSBofllj£-c 
ttttTa>9ttlcj:tj4HI*«»aLTl%«« *t\ OF 
DM««MH*6, tUuy 1 -1 

-1-1-1 -NlC < fcoT2l«7 P > J f^1 -8-1-1 



(0 ... 0 j>; 



0). 



-8-Ngl:Kfil(D/WP^Ki§Pi, P 2 . • • ■ 

pnSofd Mii-^smsa 2 ^aa-r *. 

[0 0 14] O F D Mfl^SfiSl 2 «T?l*#g«7 > 
5^2-9-1 -2-9-N^g||Lfc&/W hfl 

O F D Mfi#SflSl 1 CD2H§7>^:M -8-1-1 
-8-NtgOFD Mffi-^-gfi^S 2 0§il7^Ti" 2 
-9-1 - 2-9-N0)#^O3ia^t>i±(w^-r§-9- 

[0 0 1 5] C(7>e^S0>ltSlCli % OFDMflM 
aSHSdjsivc, K/WP? Kfl-^Pi % P 2 . ■ ■ 
• Pn Z&*ft&V$ZZ.ktf&&V&&ifi % CttttO 

Pi . P2 . • ■ ■ Pn *»MJta*&fi:i^ < fea*-f 5 

2HgT>7V>-a (a = 1. 2. - ■ - % N) tfifi 

r>7^b (b = i. 2. ■ • ■ n) omo&mmm 
sabtit, a«7>T*fc««7>T-*-«>eaBia 

S N x N ^ 'J 7fiiHKfT» S i <hLT "» 

1 " vm-to 

[0 O 1 6] 

[81] 



[00 1 7] mt LXNmcOT >^r±(D 5 ^>T^i-ri 

tztttfi'Un'v K«#*a«U B«©7>fttt/W 
p? hffi^£a«Lfcl*«^£%x.5<fc, "82" . 

It) h>tl&o 
[0 0 1 8] 
[82] 



S 2\ 



























\>P» S mN J 







[0 0 19] 
[&3] 













rjp: 






JN 1 P'nj 



[0 0 2 0] JtEO»ftS-afT3fc. a«7>T"^-n 

x^>o aarvT-*-, s«r>T-*-£ tizNfloa^ 

©a«Bic»r*eaB«a>«fi*ff3fc«>ictt**- 
^7>ft^/wa7 m#*a«u mv<o± 
to)7>fti4fit$a«Lfttv^->$NBays 
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[002 1 ] ±tZ0)3L&lZ&^Tmt>*ltz'*74r**)T 

^irt5NxN^JS» <D&ftm (Si ) ~1 £ffifj 
5U)gm«2-1 4fc«fcytWU fi^>t7 2-1 

5 A<a<I L*= n */>#jua-r— 9 m^iz^tuxz-*?* 

fT^JlC^LTtf-^-V'JT i 0)&?t¥\ (Si) -1 *»SL 
?$>Ztlz£ lj % tf-^-V'JTSlcSOFDMfi^fl 
SSI ^Satlr^T^ 1 -8-1-1 - s-IMSda 
m^ti^^r— ^fl"^ (Mi i , Mi 2, • ■ • Mi N ) 

(m i MOftw £#8rr *><> 

[0022] C0)f- (Mi i , Mi 2 ^ ' ■ ■ 
Mi N ) £«H*2-1 6-1-2-1 6-NfCcfcOT 

e«y K«f=am-r*ci:ic*u. ofdm<i«mm 
2 iz&i*t o f d Mfli«afliKB i tf&mrz>7t<»T- 

««-CN<DOFDM{i-^o>2ISfi*fT3 c£#-e#. z 
a>a«*m*«ti*o f d Mii-^esiaaicjt^-cHaa 
dt*< Niaa)«sa)flm«esr« 

[0 0 2 3] 

[»^A<»^Lcfc5i:-r^^S] OFDM M I MOSI 

t*jsi*t»«s*i*«w** ±-c0>a««»*#** 

Tl*fc&<. Lfc^ot, 5flMI*«aiB<l#l&&fti:: 

S6M»t«*ftlt*il«j:64LS 
[0 O 2 4] 4£3fc<7>0 F DM M I M O&gftSSl-fcl^ 

-f ft^-oa)7>ft0^/^P7 Hi§$a 

«L»yfl>N-l |©7>fttt/Wn7 K«#*a« 
Lttl*C£f::J:y« yWP7hM$SfiLf:Mio 

zt\z&v^ ffig<&aa<ir ^T±<D&iz*ttzmmM 
[0025] «***icet^T. fiankoiisiMtt 

i(D7>ft*vw p *y h«#sa<i-r& £6<-e*>s 
t*fc*>. «*«/WP9 oa««*SK«i:t* 

[0 0 2 6] 1. afit4yWP7hfi#«)y>#^S 



h«*0>2/>*ju«A«K«i:<i:y. a««**i=fcit« 
[0 0 2 7] 2. /«Pyhff0^Slftfl)y>*l/ 

Sffitf«TLfeW, 7^ny@ttO>K«ftfl:*<!&K£«: 

4^t^3*jia^fty. a«/WP7 k«#<ds/>7|?;u 

». tftb42B/WP^ h»ta?tl^Mlfi« 

[O 0 2 8] 

SSI*. «TB1»ltBI*«)«HI=IB«Lfc*«l=*or» 

2IU±0>ft») oafif-: ££**N3M&<D-*:7** 'J 
7»^ I T**^OFDM*>>7K;HC^-r-i>T— 

[0 0 2 9] ItTEO-r— *K»*0)tt*-Cft*N»tta) 

0 F DMi/>^l/t ttGNXtt^W P V hm^tZg? 

»«**i4Ma7-yi«Mi % mama?— y 
x^«§§o) n sfitoai * £ MMMkdftiM- *s«a 
Kft«t. «rEo)Ha»«»»aa*sa«-r*N«(oa 

fi7>f^Sfit"50 F D M««afllSSt. 
[0 0 3 0] NfflC^a^TV^^-i:. MN<K7>a*i7> 

i?riBa)fflifias»«i=*n-e*ts«**iSisa^- 

UxtMi, HtENiO)ai7> , ftiltBNia)S 
f 7>f tOttM^WN x NSSO>iimSSS 
itSf i #g ( Mi 1 Jcl-t I mTosa) 

J** y 7icfti,*-ciMBN«a>/ w p hti-s§-a>N 
#^«*tt4NxN0)ftWSi iz»-r*affw (S 

1 ) *tmLxKvtr*2tffwmimt. 

[00 3 1 ] yxS6«»oai*-efc*N3R 
ftOSilOFDMli^Ri . R 2 . • " - Rn V> ' tl 
'J 70>a4A5> ( r i i . r i 2 ^ ■ ■ • r 

N ) t«naafT«iai»«tt* (si ) -i tatciTS 

t i 2 * ' ' * t i N ) rt^!lJiBN&&<Ba<§OFDM 



(6) 



^i2OO3-606O4 



2 * • • • t i N ) asM • &&m®£m 
coo3 2] freoFDMA#anKBa)tnB^-f 

#@ (nfil Ja-tNfelT<DSa) a>7>^-02ni$;h, 

£mv>7tf;Ug(7>2!<t'WP-;/ Hl^P ' mn£mfTn*IJ 
(DS^irLt, ^T^J^^Oi:^^^lxm^?iJ^«fci;^a) 

[0 0 3 3] B2it^U7/WP^ HtM*^» 

S CO A # $ n * g 0) 7 > x *" 0) m v > ^ U g <T> / < 
P *^ hfl^Efctt ( p 1 mn. P 2 ran- ' ' " P 1 mn) t L 

[0 0 3 4] it5}t^2<D^B^tt. If3fc3l 1 E«0O F D 
[0 0 3 5] R*«30>%01li* R3JUS1 lamOOFD 

&m#ibttmi)m—-(*&^<o**tfmi£& 2 -oconao)* 

•v u 7 jft»0>Jkft'c&& i i aia>**ai«/<"f p * k 
i/>*nrjy b « *t * *sa«/w p 7 

[OO 3 6] Wa«/WP^ h-»*^fTMBfc*tf 

fTWBa>±ra>5i*s»#ag*LfcfTW-Ba)wc.fcy 
±rco3iim"9-^-v , J7/<-r h«#frM*a«-9-^ 

COO 3 7] if3fcJS4CD&Eli. R*«3f2K0>OFD 

M«#a«««(zfet^r. ^^*^'j7T»»«frwai 
'j 7/W p * HT*iji::»-r*s« 

[OO 3 8] H*3S5(D^^I*. fH#3Sl ~W#«3G> 
l*r*L* 1 ^(ZIS®<7)0 F D M«*a&«»ttl-fcl*T. 
±tO7>ft^t0)/^P'> KM$f^«)btl 

[0 0 3 9] IS*^60^^li. (Nl*2)UJb(D 

BSk) ©a«^-«#*N|H*©*:7**y7«*ii 



»tt0)R»O/U p h £JS-T£/W p * Kd-^ 

FDMv>^<i:ltriaNSSta)/^^p^ 
8*UBaa7-'ji«ftst, tMBMaa^-yx 

7>x^-*W-T^O F DM{|«£«SB£ % 
[0 0 4 0] lsHla>a«7>*T"J-£* lNi(DS!7> 

BJIH<O^KaS««(c^*L«e4x»«t**L*S5S^- 
•JxJEftSt. tmNffl02l«7>-r-*-£f&ENfla>a 
«7 >x^"CD±TCD^^t>1^CDN x N&S0>a«R£ 

*s-r i #g c i 1*1 ja± 1 iuT<o^a) w 
'j 7c:a3i*T«rEiNHia>/<'f p v k«#<d n 

■ ) - 1 *«-»LTE«-r*3EfTMa»«4:. 

[004 1 ] l&E0>K»:7— Ux£«»<&a;&7?fc4N 
S&COSiiOFDMfi^R! . R2. • ' • Rn O « • 
g(Dtf-^+-V , J7(7>ii-^^ (r' 1, r" 2, ■ • ' 

r i N ) £flTBi£1?*!aiJM»ai4l (Si ) "I £lki:«T 
^>t7t, BffaMr-VV-fe^tt* (ti ! . t> 
2 . " ■ - t i n ) A^lffiEN^ffiO&flOFDMfl^ 
0)iil^^tU7(Di^ (t' 1 , t' 2 . 

• • • 1 1 N ) omm ■ ttti&tti:far«aHs«4rr« 

OFDM ft^aflSB** b«S$tl§OFDM flffia 

kbi-si^t. 

[0042] o f d M«^a«SBOi£fr9iJ9S&« £ L 

T\ N*(D7>f tTgf Lf;Nv>^KD/^P^ h 
fl-5§-£A;fc<t LT. ltriBN3RttO)M7— UxJElftSai 
aicfclt^ i #@0)-9-^-VU7<7)n*@a>7> J r^CD 
m^>#jUgO>«flfll*r I mn *mfTn5lja>fili»^-r 
SNfTN?iJ(7>Sm-9-^V l J7/^P^ hfT^JPR^tb 
*«M»?*^'J7/WP7 hflt«frM«lita£:. 
[ O 0 4 3 ] RS«> W P ^ hm^fir^J^^Sgili^ P R 
i ta«*?*t U 7/<-f P !V h«#fTW P 1 a>5»frM 

sas-rsctjc.ky 1 #aa>-9-^*^»j7ic»-r*m 
lBNfia>a«7>'7 t -^fci»ENfia)a«7>7 L ^a)iH(D 
eaBaa>fT3M-e***^*^ , J7eaHafT5«s « $ 
WSU ^a>ffifT^J (s i) -1 *tt»-ra-*:7**u 
7T*»«ffsufli»«**«-r *o f d Mii^amss 

[0 0 4 4] if^^7<D^^tt. fSM6SE®<0OFD 



(7) 
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[0 0 4 5] 

* 'J 7SCffijJSti^#7>ft < !: O F DMisVtfJUlC 

§a)fiJt»$^ji:Mrr, -fr?** y7fea>at{|/<<r 

[0 0 4 6] S«»lcj3Lvcg«Lfc/W W h 

/ u p * h<t^(Z)a£fT^j^^s[^^ c&icfcy esaa 
zLtiz^v ±fto>mji & n f&iz-r -5 - <t *<-e£ 

[0 O 4 7] 

j»0»fflO«*IHl iCiF*-. **WC:«*OFDM«-§§- 
fc&SMl*. OFDMfI^2HIgg3 .tO FDM(|§g 

i fla>a&«-9-?** 'J T/U p h^j^^§§3 - 1 - 

~ 3 -1 - I Sfflt/WO? hfI*§-«/£S&3-2. Nil 
<7)f- $£»S&3-3-1 -3-3-N. NilCD^filb 
[°]&3 -4-1 -3-4-N. N^lOiliaij^^— 'JI$ 
3-5-1-3-5-NU y>^<5>^4 
§13-6. N«0>»«ffl«»ftfc«a3-7-1 ~3- 
7-N. £«ti!J9fiM£«S3-8; N©<7>2lfiT>^^ 
3-9-1 ~3-9-N^£«/$£*t£o 

[oo4 8] ft^\ #7>-r-*"ca«**t«x— ^ zm^ 
Ti % t 2 . ■ • t n tcii, ftmrcRjn£&«fe 

A(^^ft^UT>^;U^ ^ttttttl£;ftTl^t,<Z><i: 
#X.£* OFDM<I^gfIgS4l*. N<I<7>gfI 

7>ft4-10-1-4-10-N, lsHl<7)gfEfl3^ 
&»£lftS§4-1 1-1-4-1 1 -N. g*i/8©»8£ 
{f§§4-1 2. NUKD^?— 'JX^&S&4- 1 3-1 
-4-1 3-N. £ >^ft"SH§£S&4-1 4. 

[0 0 4 9] »Kj8:7-yxXj8«4-1 3-1-4- 
1 3-N^^»til^$n^N<l<D7'>^^N^>7tt;ur 

u t/W p * ^•{i^^T?lJ«^s§lcfct^T«^* 



[0050] cco^]iz^&^:7**y7i::#T£>il<I 
**y7e«BBafrw*ti«u w-g**i*:eg§i«<z> 

fi L ^J/HSCS84- 1 5-1 -4-1 5- K 

y 7T»*«frWatW*&»?** «J 7T*tMtfrW 

x^&ssoab*) ttst « c £ ic * y ft--*?** u r a> 

17£. NfO)UC4- 1 8- 1 -4- 1 

[005 1] *OFDM«#i£g«SHlCjSlvtte % O 
F DMffSfiSt3 l^a3l^TiS«fflHffl*«»3 - 8 
tz y 3-7-1 - 3-7-NIC 

tot, oFDMfi-^aii^g4ffl 

lC*5l*T#g«7 4-1 0-1-4-1 0 - N I* 

[005 2] afflt40FDMOTSB2|:*t. 
WTftt. OFDMA*j£{ISBl::£lt« i mWJ** 
'J7/WOy h«*fT5»J«*»3-1 -1-3-1-1 
dfcl^T. N^7>ft, N v>^tM ^tl-S/^ 

-<n*Mg#a>3%. Wty7!i:»«/Wa^ 
h«^J*#*$e£Sl*-4. n*S07>T--J-*<3fln-« 

'fcttftlC* K^-r«fc5ftffifT*IJ*#*ftfc**0 

*«ffwa>«[*»«-efti^a«-y-^*^ y 7/W p v h 
•#frWP« ^*Lt, M/Wa 9 hflHHMMK3 
-2l=gltStr. 

[O 0 5 3] 
[«4] 



P = 



Pn 



[0 0 5 4] M/WavhMffiiMttt. 
air:?**y7j£»£ttttiu NxN{ia)2lfi/<-<p^ 



PYnm= (pi, 



» n P n 



in) 



[0055] 2im/<^p^ hflremtjssii* i«sl 
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hil-^^ N®(7)§{ir>^^4~ 1 0-1-4-1 o - 
Ntg(iL, Bifc»£S84-1 1 -1 -4-1 1 — N 

i 2-1-4-1 2-NTf#r>^-^-rs«**ufcttia 
[0 0 5 6] >jxKlftBBI=firt«Sfl|/Wn 

p^ he-^<z)*^izsa-r^o 

[0057] rftfr*. ■5«7-yxKaHBWj*icfiit 

^^-icfcuxrefi^ttfcm^v^ug^Sfi/^p^ h 
fT«*»fc»^ "a 5- iz^-Tcfea^^-vyr i 

[0 0 5 8] 
[ft 5] 



P1 2 



P r 2N 
P r NN J 



[0 0 5 9] *:Mr*U7T»*«frWa*»4-1 6 

- 1 - 4 - 1 6 - i -ei*. imbm-*?** u t/W p 
*v hffM«**=fei^Ttnr**uf=*^*^yr i less 

t?. C*U*S«/Wp v h«-^jb<ffifi&£iIfl&LT*S 
P' - S' =PR' 

[0060] vy^vv-r^&mmff&mumt* 

?*t'J70M/W P* HiJ|flMT*Ulc»LT* 2lfi 

■r*e«Bfta>tt-cfc4iT*ijsi ^^ct^t^ 

4o 



Si=(pi)-1 • PRi 

[006 1 ] «tf>&4tf=eaHfta)f79JS i £3 
MkaXfrM (S«) -1 A«#tf>&*u U-?**yTT* 

*«ai/>*;KD-y-^*-v«jr i iwte it n 

fT^JRi 

r i = ( i 1 i 2 - - . i N ) 

[0062] ^4r-V>-fev4-1 7t?l4. ft-*?** 
U Tftl=eXIHkO)XfT9U (Si ) -1*t^VU7 : P 
aMMtfrMXIMM-l 6-1-4-16-1 ftt&R* 

aHS4-i 7-1-4-1 7 - NiZct ynsuza 

[0 0 6 3] J: y / U □ 7 Kfif S±t0>7 > 

[0 0 6 4] fll*qi2a)ftn(=MfS-r«XlK0>»>a)ffil 
l=fclt*SS«»<DitJ*l*»jfcSl <Z>«^i:|^--Cj& 
4o l i^aflf ?*^r 'J7^-f p v hffji|jfi4»t 
SAW"?** 'J T/<-f P hfT« P 1 0)±tfl)S»t» 

[oo6 5] R««3<D«qiiz#j£-r«setta>^ffia)ffii 

tt. OFDMfl^^ISS5i:OFDMfg^S^a6 

oFDMatassisifc 

/W p v h«*ffM**A«**aMI/<-< p »y hflHHB 
±•5-1, »»«/<-f p 7 hW fr«S»«» 
U ft*KW^4a«/WP7 H#»#K8»5- 
2. 

[0066] Nfl<D-r — **»»5-3-1 ~5-3- 
N. Nl@0>^S^blH}»5-4- 1 -5-4-N. NflO 
KiSaS^— yxK«»5-S-1 -5-5-N. V>7f? 

^^5>y»ti5-6 % NfloSAJMXMKlMI 

5- 7-1 -5-7-N, fiS^A»«fi«5-8, N 
•OSST >-rt- 5-9-1 -5-9-N €>18jSS*t 

[0 0 6 7] fcfc. #7>^t-rai«s*L*7 r --*«-«§* 
ti . t 2 . ■ - - % t n ici*. snore mm 

*_<l>o O 5 DM{I#SfIgg6l*. NfiCOS^T 

>ft6-10-1-6-10-N, N{I<Dg<l/8Ji& 

i-i~6-i i -N. &mmm&mm 

§§6-12. NiOgiS7-gi$ftg6-1 3-1- 

6- 1 3-N. *-r5>y(l*B±»6-1 4. 
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[0 0 6 8] &itjl:7-»Jx£ftS§6-1 3-1-6- 

i 3-N^t>a3*^tL^Niia)T>^f^-/»<N v>/i?;u-T 

[0069] tfff^tifc-^^-vuresiia^jcoffl 
fT«*tnrLTia«-r* i «*>*:Mp*y7TJMittfT 

xjgasouj* t ssff-r * c <t ic j; y 3.-9- y t<d 

§§6-1 8-1-6-1 8-Nfii&«tj£d*1,«. 
[0 0 7 0] a«f?+^'J7/WP!V hff«l*ft». 

»«/ w □ * ni*i«j*s<Dtt:b y □ * 

11-1-111 
l-i-iii-i 
-iii-i-ii 



wmnrn (Hi) <t^--efc^ 0 Dt/ hi/ > 

#^*£»5-lT»l*. S^£fc£l *TN*i]a>£<Ig;fc 
»#a>«*^b-&l4i»M7-- 'J iSMffofc©^ ic 

[007 1] ^^Ltt^^'J7»52, FFT^ 
> h»6 4<D»^a>a«S*/Wn^ hfl-^Bex^feiT 

ir^-r 0 ^^u7f B m$Af urtRsaMrr* 

KlCfettft-*?** U 7^Mli- 2 6 A f 
-26Afi:t§ 0 fc/£LDC^t4^^^t'J7 

tfc4-26Af, -25Af ■ • --Af. DCJ$ 

^ Af, ■ • - . 26Af tuattfi^uru 
&o ^rra>-9-^^yra)S«*i tiEiwtLt 

[O 0 7 2] 
[»6] 

-11-11111 
11-111110 
1—11—1 -1 -1 -1 
-11-11111) 



[007 3] S|/Way h«#»#K*»5-2-C 

B I Ht\Z % ^7>f a 7 h v>^i: It 

B ex . ifctt-Bex©^*-^*.***. /^P7hv 

>*;u»#fTWtt*Ta>H*^ r i j t l < (4 r- 1 j 
-97- ic^fo 

[0 0 7 4] 
[»7] 



57 = 



1 
1 

0 



-i 
i 

-i 
i 



-i 

i 

i 

-i 



-A 
-i 
i 
i 



[0 0 7 5] B I <&nfrm^J(B/£tt<&»-5§-l4. n#S(D 

U ■efcm4-B e x*^®^tHlffi5-4-1 -5-4- 
NCi-S-x&o Tt£t>*>. -h!H0>W::*>l>TI4. /WP^; 
hv>tf;K7>i v>#;u§<DB$aji::fc^Ti4fr*iJB i co 

1 ^Jg(DJ*ttl3**J6LT. £fi<fc[s]g&5-4-1 -5- 



4- 4 dtelT^T Bex^A^ ZtlZo 

[0076] 2->>7p;uS(D^jic^^r. *S^bie]S& 

5- 4-1. 5-4-3(^14-86x^^**1. &Mit 
0S&5-4-2. 5-4-4(rl4B ex ^A*$n^o 3 

^^ju^ommizni^xit. *iws-4-i, 

5 -4 -4(Cl4-Bex*<A*£*U *S<b[HlS§ 5 - 4 - 
2. 5-4-3fCl4Bex* < A***L*o 4y>*I/g(0 
^SlJ(r^lxTI4. £m<fclH!S&5-4- 1 , 5-4- 2 IC 
14-Bex^A**^. £M<b[e]S&5-4-3. 5-4- 
4|3l4Bex* < A2>£*t£o 

[0077] Ju-tcDctair/Wp v hm^zmfii-fz 

hfI^^JI4i£*T*)J£*,OB l t L < 14— B 1 0>i\? 

fc. &7>T-!-i)<xkmTr2>'U P v hi/>7p;H4. Bex 
t, L<l4-B e x<&t^^*Mcfc£fctf>. 

[0 0 7 8] RSfll iCfcltS-fr^^'JTfcil 

**?**'J7/Wpv HI*Mt*iJ*<i Olcfcy. 
p»v h-»*;uo>/<*— >ab«2ayi=HS**i*fc«> % 
BtaRa i l^fel>ry W p Ht**£rtr r-y-?* 

* y r> w p v KfTW*^*j fccfct; ra«/<-f □ „ h 
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[0 0 7 9] ^^4(r^*r*^ffi<D^SS<^CU^oi> 

87-1-1, 7-1-6. JUW7-2* flURRftltS 
7-3-1-7-3-5. «[IR^S:S7-4- 1 ~7- 
4-8. »#J6ft»7-5-1. 7-5-2. »fx«|j* 



^E'J 7-6A*&«jSEa*L* 0 

[0 0 8 0] U-?*-V'J7 i Ki3lt*S«/WQ* h« 
-^Jjc#"Cfc& r i ii. r' 21- r < 12- r » 221-2* L 

r. « fit ca&Mi*^ t u 7/ w p 9 hfr^jaa* 
fT^J £3igT « c t iz cfc y -9- -v y 7fc3iia*r*)J s 

vyreaiiai6fTM (si > -i£**>6o si 

[O O 8 1 ] 
[^8] 



f(p' ..)' (p 1 u)'l f f 1 1 r 1 n -\ 

[(p'*,)' (P 1 *) j" [(p'ai)' (P 1 2J )j 

^(V n>' -r' „H (p» la )' (p 1 „)' -r' ia +(p' l3 )' - r O 
[(p 1 ,1)' • r 1 n+ (p l «>' (p» «)' t« , 2 +(p' „)' J 

(pf) -, .f<P' »>• CP'-*'] 



a****ff5i&K*<fcy. «*^»*7-4-i-7 

3iwt5it*-9-^*-vyreaB»a6ftwat»:»rti=fcc+ 
««x«)»4>*/£*B6f::3F'r 0 «*s»»8i*. n 

^§§8-1 -1-8-1-4. S8Un»»8-2-i - 

8-2-2*£>«tj££;h,S 0 #J*-I*. (Pi 11) ' - r 
i ii©*e»»r*fc*>l::l** (pi n ) ' = a+j 

b. r i n = c + j d {tctzL j li^amia) <t-r& 

<>:. 

(pi 11) ' • r ' 11= (a + j b) - (c+jd) = 
(a c — b d) + j (a d + b c) 

[oo83] n&tomnzimfTo&^tf&ho 

£lM*-h<bfc6 0 Lfc^^T. ±120)^^^^^ (p 
' n) ' • r • ii(D^£§fg:-r&::<h£#?t£ (r'n 

(P'll) ' ■ r » 11= (a + j b) - (h) =a h-h 
j b h 

[0 0 8 4] ^Ii:^iSSIi20t4^o 

13. h^2<7>k^l3^r^Ct(Ccky. athOil 
fccfctfb^hO^©!;*. afcj:i;bjke7hv7ht 

7 IZ^To ttfltft&S 9 li. 9-1-1-9 
-1-2. i/7hL/vX^9-2-1-9-2-2^b 



[0085] a* 1 iz&m'U □ »v hi^o^a^fe 

/W p Hfi-^co^<7)^^mr*fe4x(iSm/U p 

[0 0 8 6] #(3. »-*JE»»<Dffl*l*i/7 KUvX^ 

- (2(7)k^) |CLTU£*:#>. HtffBttlBXt: < . k 
h*.\z£y his? KSfT9v7hbvX^^l^ 

tttay. r>^^aN<r>fi^^<?s:4x«^^[$ 

£\ i»fr9J*»<Dfca6rzj&Si:iS:^a*ftaS(Daid:ii 

[0087] m*&4o&w<nmm<Di&m<Dm<Dv-7*r 
* y Teaiiai»fT^j;i8s:swajicteit^ts*ss:»(Z) 
et«*S7iz^-r 0 m*m3<D%w\zte\+&&mv7* 

y»^<o^a&^Siaa)«a-e&^fctt. s<i«oa>/W 

[0 0 8 8] it^^5fei»t>l*iI^JS7<D^^IC^-r 
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«l=»LT«tt*H*fT9Ci:TOafr«. L*U si 

%B1 O^OFDMm-^SfiSSl 1 ^bM$*l* a 
[0 0 8 9] OFDMfi^flSai 0(i. 

a«/<-r P7hv >/K;u s± v r/Tfrucat l r g em y 

3RLT-*ic«ai«/<-f P? HB*»#*«»l 0-2. 
Nifl)f--^$M1 0-3-1-1 0-3-N, N<I 
<7>£S<b(H]S&1 0-4- 1 - 1 0-4-NU NffiO)X3 
j£7-'JX$M1 0-5-1-1 0-5-N, 

;u**f 5>**S«1 o-6. NS<0£«ffl«ift8tX& 
Si 0-7-1 ~i o-7-n, BflUflAMBflWi o 

-8. Nil<7>2Ht7> J 7 L :M 0-9-1 -1 0-9-N 

[0 0 9 0] &js. ftT^^-eaifiaF^-s^-^fi^ 
ti . t 2 . ■ ■ t n \z\t. &mwemm&tz>tz 

tf> iz&Kfc ? y r > ^uA^ttttto * 4xT ^ & 0> <h # 
it&o OFDMfl^gfiSSl 1 ii % Nffitagfi 

T>T":M 1 -1 0-1 -11-1 0-N. N^lOgfH 

fflS«»S»«i 1-1 1-1-1 1-1 i -n % £« 

mmtt&mssi 1-12. nsom7-'ji««si 

I— 1 3 — 1—1 1—1 3 — N . 5>y«#*£fe» 

II- 14. 

[0091] mmmz?- u xsm 1 1 - 1 3 - 1 - 1 

1-1 3-N^£aj*2ft£Nfi(&7>^-J-j!)<NxGS/ 

yiSLGlHli&«*#t4ig— 0)/<-f h->>7tf;u£¥i$) 
ft-T 49ffl/<-f p v HIWUfcBB 11-15-1- 
1 1-1 5-n. UriBSfi/W □ v h^>#^Tl*fcH 
tt©ttj*-e**N x n ->>/P;ucos<i/<-f p v h*>># 

u NfTNM<D9«-*:7** y r/<-f p* hfT#j* 1 <i 

i*t*att1f?+^U7/Wnv hfrMRABi 1- 

1 6, 

[0 0 9 2] HEMW^'JT/WP^ hfTW«« 

*r*smk co>ffMi-aK^^*vy7ic»-r*ai« 
/W p * K«#fTfija>a!fTMS*a[LraK-9-^*-v y 

[0093] tt»**tfcean*a>afT»n*w-»L*^ 
*-vyreaHaififT^j^:L-cEia-r* m©-*:**-* 
y7eaBMtjBf?wai»»i 1-15-1-11-15 
- 1 tt*?**y7£MB2fTMxm*&*:7- 
*vyrean»afTW*H^ttL. w?*^u70) 

*MWItM7-'Ji«»fl)lij*i*»t4:i: 

1-* y fc-y-?** y 7o><§^£ ttfrr « nkdau i 

1-1 7-1-1 1-1 7-N<t. T»*v>-fevi 1 



-1 8£fli&fltJS£tL«. 
[0 0 9 4] OFDMjSfiSaiCfelt*a«/<-f h 

^>#;u»#*»»7 - 2 -ett. ±ra>»«/<-r p v h 
•»^u*Gia-ro»yi8^r. n = 4. G = 2a>s^£ 

(D^SSC0^Il^fc(t-6. B I O±T0>fiE#SfT*fiII=Gig 
= 4. G=2<Z)i§^|Zfclt£B I (B I (N,G) = (4.2) t 

fey. -»9 w c^m^^o 

[0 0 9 5] 
[»9] 

fi 1 -1 -1 -1 -1 -1 -n 



U 1 1 1-1-11 1 J 

[OO 9 6] O F DMg{fSfCfcl*TI*KfcT?fe£j2l<I 

i^uy h-»7K;u<Z)iay5BL/<*— *gy 

«La«taa>afffca:*vifift**«/Wp ^ hv> 

^U¥l$Hb[H]S§1 1-1 5-1-1 1-1 5 — NlCfcl* 
TfrOo -T^:t)*». N<!(&7>^-eNxGv'>7tOU-r 
ogfl4*ifcyWP^ hft(Dia7-'JiSMi 1 
-13-1-11-1 3-N<7)f±i*fc^LT. 

[0097] #M/WP7 hf>>tf;MFJ$<bls]S&i 1 

-1 5-1-1 1-1 5-Nflt 1 v>7tOUgj^t>G 
•»#;uB*-C**fieL-C 1 -3B<Dgfi/<-f p y h->> 
7tf;u££j£LT. G + 1 4 »^l/@^bGx 2 v>7tOU 

r- ■ - fci*9iifr*Niifliyxu *7>ftrNx 
Gv>#;ug<I**t&/Wp-;/ h{i-^£N v>#;uc£r 

[0 0 9 8] eaBia;"SSff«iaBO«iSI*IS*«i iz^ 
jc-r * HS&cdjbss a>#) izfEtt s tit i> £ t <r> t m- v & 

«*«>«i*tt»**3Ei: < tt y J; y 5E«3feeiSii»jtsA< 

[0 O 9 9] 

^-a)^ttaNiz^Lr/<-f p*v 

it*Nf&icf «c ^ACRTik^fty. «fcyiE«£fc&§ia 

[0100] (t*^-e. ^^t^-(D->>7t?;uS 



(12) 



^20 03-60604 



Ztzftlzi*. &*UOv hi/>*;u$ isHI-f o2ifIL£: 

&<i-f £ b»m * it^t- c t & < $>zt\z£vm 

[Ol 0 1] tt3fc«2 0>JMHl::j:*Ui. 

^&*:tf><D&fl/Wp*;/ hi/>/f;ua)^^t'J7i 
jua&xa ? — y xg«ttj * -c ft h ftmat jpafiwxtt 
[01 02] »*ffl3<D*wizcfc*ttf. anE-y-^+vu 

[0 10 3] H3R«4<O^IzJ:*Ltf. /<^p^ hfi# 
MICfcy, OFDM««9ASB«l=firt«rrMX]|:^ 

[0 10 4] H*a5ft*LM4H*a7 0)*MICj:*L 
TOSB/Wp-; KOTtQMVSLTMtU OF 

DMfi-^sfi^aic^ixr. Gisitgy;g£;KTi^®{i 

[0 10 5] 
[O 1 O 6] 

[^2] /Wn^ MB^z&ti&moFDMm^zmw 

[Ol 0 7] 

[@3] iUu? hm^<r>m^r$*m\-t&mvih 

So 

[Ol 0 8] 

[01 09] 

[05] ssfcisi -4ic^-r§nj£<7)^fisiz^it^e 
[0110] 

[se] r««i ^3i:»et«sit0)Ma)fla)es 



itt*B-r&0-cfc£o 
[0111] 

[07] K3R«4ic«^r*i8JSo^saa>eaiiai£fT 

0-e&&o 
[0112] 

[0 8] »*ffl5(z»jt-r4Sji(6a)»«ia>«**-rH-c 

ft €>o 

[0 113] 

[0 9] »«Jl5lc»f6-r*S81fia)»tta)«l«lcfelt4 
[0 114] 

[01 0] #3fctf)M I MOf t^KlfeUTOFDIVHi 
[0 115] 

[01 1] ^**a)^IS^iSM^C^3U^Tffil^^,tLTl^^/^ 

-f a* h«-**dt?a«OFDM«#a>«*^-ria-eft 

-So 

[0 116] 

1, 3. 5. 10 OFDM|4SftM 

2. 4. 6. 1 1 OFDMfl#SmSa 
3-1-1-3-1-1 SflH-?** 'J T/ W P V 

3-2 p v hiraMta 

3-3-1 -3-3-N 't-'ZW&Ss 

3-4-1 -3-4-N ^mimb 
3-5-1 -3-5-N rax?— yxftiui 

3-6 *»3i?;u^-f 

3-7-1 ~3-7-n aflMJMMEiMi 
3-8 a«ffl«««flia 

3- 9-1 -3-9-N »«7>-f"*- 

4- 1 0-1—4-1 0-N S<17>T-^- 
4-1 1-1 -4-1 1 — N MfflRitBtM 

4-12 &mmm&mm& 

4-1 3-1 -4-1 3-n ra?— y xx»s 

4-14 *YS>yOT«M 

4-15 Sfit^t'J7/U P*> hfT5Ufl|j£B 

4-1 5-1-4-1 5-i y resiist 

4-1 7 T^^r^>-tr^ 

4- 1 8-1 - 4-1 8 -N {tiBSS 

5 - 1 **a«/<-r p v m#«£» 

5- 2 21^1/ < -< p * h «9«9K8W 
5-3-1 -5-3-N x-*£«S 
5-4-1— 5-4-N £IHtlE]S§ 

5-5-1 -5-5-N jg&i£:7- 'J X&&§§ 
5-6 zs^tfji,* 4 5 

5-7-1 -5-7-N aSffiKXMtt* 



03) 



ft§8 2 O O 3 - 6 O 6 0 4 



5- 


8 SflfflJiSJfifl^ 


9 — 1 — 1 — 


9-1-2 fr?xtts 


5- 


9-1 ~ 5 - 9 - N 




9-2-1 — 


9-2-2 i/7 h l/i/X J 


6 - 


1 0-1 -6-1 O 


-n &m7>T-)- 


1 0-1 




6 - 


11-1 —6-1 1 


-n afiffl^^a^»«§ 


1 0-2 




6- 


1 2 strnmnaxm* 


1 0-3-1 


-1 0-3-N ^-ss&ss 


6 - 


1 3-1 —6- 1 3 


-n sa7-'ji«as 


1 0—4-1 


— 1 0-4-N $S1t(g]i& 


6 - 


1 4 *-f 3 


1 0-5-1 


-1 0-5-N ^&i£?-'jX£&SS 


6- 


1 5 M#7*tU7/W P^ hfr*U*S/£S& 


1 0 — 6 




6 - 


1 6-1 -6-16 




1 0-7-1 


-i o-7-n j&mmm&»&&& 


frW»JH* 




1 0-8 




6 - 


1 7 ^aMr-vv-fe^ 


1 0-9-1 


-i o-9-n &mr>^i- 


6 - 


1 8-1—6-1 8 


-n muss 


1 1-10- 


1-1 1-1 0-N gfl7>^ 


7 


'J 74SXBBfti£fTai9ll» 


11—11- 


i-i i-i i - n a«ffisae»Ktt 


7 - 


1 - 1 . 7-1-6 




SS 




7 — 


2 suss 




11—12 


simjummni 


7 — 


3-1 -7-3-5 




11—13- 


1-1 1-1 3-N i^g? — 'JXfft 


7 - 


4-1-7-4-8 


tl^^S-SS 


S 




7 - 


5-1 . 7-5-2 


#^x&ss 


11—14 


3 


7 - 


6 aMTW^'J 




11—15— 


1-1 1 - 1 5 - N S«/<-f P ^ 


8 








8 - 


1-1-8-1-4 




11-16 




8- 


2-1 -8-2-2 


Sinus 


11-17- 


1 -i i -i 7-n muss 


9 






11—18 





[02] [S3] 



PL. 



i 




(14) 



*#§3 2003-60604 



[HI] 



K" • • • • I-" 

'Z r- 




[14] 




(15) 



ftffl 2003-6060 



[@5] 



V) CO 



T 



, -ST ; 




it' 










1 





"7 



[0 6] 



i ~ 3 i=*w?r «§BttewescDt8ro 

9 




(16) 



ft§8 2003-60604 



[0 7] [13 8] 

^msmmmmizm^n^ , : 




(18) 



^2003-60604 



II 1] 



nr. 

as 

e 

o 



tea 



0 



F$— 5K022 DD01 DDI 8 DD23 DD33 



